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MANUS AND PES OF THYLACOLEO CARNIFEX OWEN
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Fig. 6. Elements of the left pex of T. carnifex
upper = dorsal view: lower = ventral
view. a, astragalus; b, eatcaneum; c,
cuboid; , navicular; ¢, f, g, h, metaar.
sals IL IH, 1V, V.

proximal surface which articulate with those
on the distal surface of the astragalus to form
a stable interlocking joint. The calcancal
tuberosity is short, robust und slightly flared
caudally. The distal surface of the calcaneum
is deeply grooved dorso-ventrally where it
articulates with the proximal surface of the
cuboid. The navicular is the central bone in
the 1arsus, it artieulates proximally by way of
a lurge coneave latcro-medial facet with the
astrogalus, ventrally by way of a small coneave
facet with the cuboid and distally by way of a
farge latero-medial convex facet with the miss-
ing cuneiforms. A pronounced tuberosity on
the distal medial surface may articulate with
the proximal portion ot the missing medial
cunciform. The remaining tarssl bone, the
cuboid, appears to he as long as the combined
length of the navicular and the missing eunei-
forms. It uarticulutes proximally by way of a
long narrow facet with the dorso-ventral
groove in the distal face of the calcancum, Two
small facets occur vn the dorsal surfaee; the
larger proximal onc asticulates with the astra-
galus while the smaller unterior one presum-

ably articulates with the missing lateral cunei-
form. It bears a smull plantar process. The
distal end forms u lurge slightly reeurved oval
surface which for 4/51h of its length articu-
fates with the proximal surlace of metatarsal V
and for 1/5th with the lateral portion of the
proximal surface ol metatarsal IV,

Metararsns: Metutarsals 11, 1[I and the proxi-
mal portion of 1V were found fused together
and in the vicinity of metatarsul V. A latere-
medial scction through the assembled mctatar-
sals has a convex dorsal ontline and eoncave
ventral one (Fig. 7).

The structure of metatarsal T is unknown,
bt the prescnee of a medial distal tuberosity
on the navicular is suggestive of a divergeni
hallux compuarable to Trichosurus. Mctatarsals
I and JII arc relatively short and stender
bones, their close apposition and general form
is similar to that of the svndactylous toes in
Trichosurus, The size of the proximal portion
remaining of metatarsal IV and its relationship
to metatarsals 111 and V indicate that it may
have been the longest of the three. The lateral
half of the proximal facet on metatarsal 1V
articulates with the dorsal 1/5th of the distal
facet of the cuboid. A small proximo-lateral
facet articulates wnh the proximo-medial face
of metatarsal V. Mctatarsal V is the maost
robust of all four. 1t bcars pronounced
tuberosities on the proximal and distal latero-
ventral surfaces. A large proximal faeet articu-
latcs with the cubeid, while a small ventro-
medial facet articulates with metatarsal 1V,

In Thylacoleo the greater part of the body
weight supported by the hind limbs is trans-
ferred from the astragalus onto the calcaneum
and portion of the cuboid. The surface area
of ariiculation of the calcaneum with the distal
tarsals is 209 larger than that of the astragalus
suggesting a  distribution of weight through
these clements to the metatarsais in the ratio
3:2. The larger portion of the weight is borne
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Fig. 7. Distal view of proximal sut-
face of metatarsals 2, 3. 4
and S,
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adapted to a climbing grasp could equally well
be adapted to holding prey or both. The struc-
ture of the hind foor of Thylacoleo suggests 4
plantigrade stance when on a horizontal sur-
face, Due to the absence of the cuneiforms and
digit T of the pes, speculations about its func-
tions are less meaningful, nonetheless it is
remarkably similar in form and structure to the
pes of the brushtailed possum (Trichosurus)
which is used mainly in a clasping manner. The
slender nature of metatarsals II and III and
their close apposition is strongly indicative of
syndactyly and is consistent with its proposed
phalangeroid ancestry.

Table I lists the digital formulae of a range
of marsupials. The truly arboreal forms among
the phalangeridae all have the typically long
4th digit similar to Cartmill’s (1974) arboreal
sciurids. The digital formula for the manus of
Thylacoleo is similar to a large tange of semi-
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SALT CRUST SOLUTION DURING FILLINGS OF LAKE EYRE

BY J. A. DULHUNTY

Summary

Investigations of solution of salt crust during the minor (1973) and major (1974) fillings of Lake
Eyre were carried out in relation to water depth, salinity layering and wave action. When water
depth exceeded half the maximum wavelength of surface waves, a saturated brine layer formed over
residual salt crusts and retarded solution. Following the filling in February 1974, a large area of the
thickest crust in central Madigan Gulf survived to the end of 1975 or early 1976, when water level
fell to less than half maximum wavelength, and the residual crust dissolved; the thickest part of the
Belt Bay crust survived until after September 1974 but dissolved by August 1975; in Jackboot Bay
the thickest crust dissolved by September 1974.
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Sutmary
Durhunty, 1. A, (1977) Salt crust solution during fillings of Lake Eyre. Trans. R, Soc. S.

Auwst, 10L(6), 147-151, 31 August, 1977,

Investigations ot solution of salt crust Juring the minur (1973) and major (1974) fillings
of Luke Ryre were corried out in relation to water depth, salinity layering and wave action.
When water depth exceeded half the maximum wavelength of stifuce waves, u saturated brine
Luyer formed over residual salt crusts and retarded solution. Following the filling in February
1974, a large wrea of the thickest crust in central Madizan Gulf survived to the end of 1978
or ¢urly 1976, when water level fell to less than half maximum wavelength, and the residual
crust dissolved; the thickest part of the Belt Bay crust survived until after September 1974 but
dissolved by August 1975, in Jackbool Bay the thickest crust dissolved by September 1974,

Introduction

Salt crusts, up to 46 em thick, rust on
Quatcrnary sediments in the southern bays of
Lake Eyre North (Bonython 1956; Dulbunty
1974). Small inflows of river water covering
parts of the luke bed, termed minor fillings,
frequently dissolve some of the salt, but it is
soon  redeposited by rapid evaporution, On
widely spaced occasions, as in 1949 and 1974.
sutficient watcr enters the luke to cover the
whole of its bed and dissolve all the salt crusts,
On such occasions, referred to as major fillings,
it has been assumed that the salt crusts rapidly
dissolve:  newly  introduced sediments  arc
deposited, and then new sall crusts reform on
top of the sediments as hrines cvaporate. How-
ever, no precise or quantitative investigations
have previously been made on the solution of
salt during  fillings of the lake, although
redeposition of salt ufter the 1949 filling was
described hy Bonython & Mason (1953), and
Bonython (1956),

The distribution and thickness of salt crusts
in the southern bays of Lake Eyre North, were
surveyed under dry lake conditions in 1972
(Duthunty 1974). In 1973 a minoe filling of
the lake occurred when a limited quantity of
witer entered Tromn the Warburton River dur-
ing May, June and July. 1t flowed to the south-
western corner of the lake filling Jackboot and
Belt Bays, where solution of salt was examined
in July 1973, By latc December 1973 the whale

of the water had cvaporated and the dissolved
salt was redeposited, and the Iake bad returned
to a dry condition, ns reporied hy Mr M, O,
Hughes of Muloorina Station,

Early in 1974 Lake Eyre filled to the greatest
known depth sincc Buropean setllement, and
passibly for 500 years (Dulbunty [975), The
lake cornmenced 1o fill early in February 1974
and remained full throughout 1975 and 1976
during which time rhe solution of salt was
ivestigiled in relation to water deplly, salinity
layering and wave action: tesults are recorded
in this paper.

Muthods ol investigation

Arcas of undissolved salt crust were found
by probing the [ake bottom with a long pole
from s boat, Where salt crusl was present lhe
pole hit its surface with a resounding impact
and tended to bounce. Where it was absent,
the pole penctrated the soft silt which had
underlain the crust before it dissolved. Thig
provided a simple, reliable and positive test for
presence or absence of salt crust beneath lake
waters. Areas of residual crust were mapped
by running pole tests ag intervals along pre-
determined lines, and plotting results,

‘The thickness of o residual salt crust was
measured hy boring from a hoat anchored hy
three radially disposed concrete blocks.

A 15 mm wood-boring auger was attached
to [engths of 12.5 mm water pipe. screwed

# Department of Geology and Geophysics, University of Sydney, Sydney, N.S.W. 2006.
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Fig. I. Relations of salt solutions to water depth and salinity in Madigan Gulf.
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Conclusions
Salt erust solution in Mudigan Gulf, 1974-76

It was cvident that the saturated brine tayer
and overlying high salinity water regulated rate
of salulion of the crust, Where water depth was
appreciably less than haif the wavelength of
wind waves on the surface, disturbance from
wuave action would have been sufficient 1o
prevent the formation of o brine luyer, and silt
erust would have dissolved. At depths con-
siderably in excess of half the wavelength, dis-
turbance of bottom wuter would have been
negligible and o brine layer could have formed
over Ihe salt. During the strongest winds
experienced on the lake, wavelengths of 8 m
were measured suggesting that salt crusts at
depths of less than 4 m would dissolve tela-
tively quickly. but at greater depths they could
he proteeted by overlying brine layers, There-
fore the history of salt crust solution in Madi-
gan Gulf during the 1974 filling, appears
evident Irom relations between salinily, water
depth and rate of solution of salt illustrated in
Fig. 1B,

With early vigorous inflow of relatively
shallow water across the lake bed during Feb-
rnary and Muarch 1974, solution ol salt was
veey active. Crust  thickness was  quickly
reduced from its original thickness of 46 cm at
Cenire PPoint, to about 28 em, producing water
salinitics in excess of 30 g/l Water depth

increased rapidly until the end of May, reaeh-

ing ils maximum of 6 m in early June 1974,

Depths in cxcess ol half the maximum wave-
length of wind waves were soon cestablished.
With lsek of wave disturbance in bottom
waters, brine layers commenced to form on the
residual salt crust, stowing down rate of solu-
tion. This, and dilution of upper waters by
cnormous volumes of fresh water, reduced
salinity of the upper waters to as low as 10
g/l in August, From September 1974 to Oeto-
ber 1975, water depth and sulinity increased,
and the rate of salt solution slowed down and
almost ceased by September 1975, Water level
continued to fall reaching a depth of less than
half the maximum wavelength during October
where it remained until April 1976, In August
1976 no salt crust remained, and it is believed
that it finally dissolved during the period from
October 1975 to March 1976, as illustrated 1n
Fig. 1C.
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